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In two previous papers (E-621, 1944; E-634, 1945) the authors sum­
marized the results of certain preJjrn1nary insectiqide tests conducted 
on 979 synthetic organic compounds. The tests were made on 20 species 
of insects at the insecticide-testing.laboratory of the Bureau of 
Ehtomology and Plant Quarantine at Sanford, Fla. Those tests were all 
designed to furnish pr~lim1DA.ry evidence of toxicity in new samples and 
to determine which insect pests were susceptible. Of these compounds 
21.3 were found sufficiently effective to be worthy of further investi­
gation. These compounds were therefore subjected to additional tests 
in the laboratory for further screening to select materials for field 
tests. The nonvolatile materials were tested in screen cages to deter­
mine their value ,is possible stomach insecticides, and the volatile 
compounds were tested for their fumigating effect. Inasmuch as a pos­
itive test as a stomach poison or a fumigant does not necessarily pre­
clude the possibility of contact action, all the compounds that were 
effective in these tests were scheduled for testing as contact insecti­
cides. As yet, howev-er, only a few compounds have been tested, and the 
method has not been perfected. Most of the methods employed have been 
described by Swingle, PbiJJ1ps, and Gahan(!!). 

Since the establishing of evidence of stomach or contact action 
must be followed by tests on the tolerance of plant foliage to the 
insecticides before miy decision can be made as to the possibilities 
of the new materials, phytotoxicity tests were also made on 35 of the 
compounds. 

Most of the compounds tested and reported in "this paper were 
received from the Division of Insecticide Investigations, and a:mie of 
them have been patented as insecticides by members of that Division. 
A few additional compounds were purchased by the Division of Control 
Inv~st.ig_.ations. More often than not, the compounds were received in 

Y M. C. Swingle resigned December 18, 1943, J. B. Cr.9ben was 
transferred to the Division of Insects Affecting Man and AnirnaJ~ 
February 1, 1943, and A. M. Phillips was transferred to the Division 
of Fruit Insect Investigations July 1, 1941. 

UG 2 1947 Y The writers acknowledge the assistance of members of the 
~ Division of Insecticide Investigations who supplied most of the com­

pounds tested. 
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the comparatively coarse condition common to most iaboratory chemicals, 
and, although coarse samples were always ground in a mortar to obtain 
finer particles, the materials used W€re generally much coarser than 
commercial insecticides. This is important in judging the results 
presented, because it has been shown that particle size influences the 
effectiveness of insecticidal materials (2, IJ. 

As the testing proceeded, the few outstanding compounds were easily 
recognized and were singled out for individual investigation. Four of 
these compounds have been investigated in some detail and reports pub­
lished on this work - phthaloni trile (£) , 1,4-diphenylsemicarbazide (JJ, 
~oazobenzene hydrochloride (1), and ~phenylazoaniline {l2;-8lllino­
azobenzene) (1). 

INSECTS TESTED 

The tests described in the present paper were made on 15 species of 
insects which are listed below. Not all compounds were tested on all 
insects but, in general, more species were used with the more effective 
'materials. The plant or foliage used with the various insects is also 
given, because this factor bas been shown to influen~e the results of 
insecticide tests (,5.). 

Insect 

Cabbage aphid (Brevicoryne brassicae (L.)) 
Colorado potato beeUe (Leptinotarsa 

deceml ineat§. (Say)) 
Cowpea weevil lQe]Josobruchus maculatus (F.)) 
Cross-striped cabbageworm (Evergestis 

rimosalis (Guan.)) 
Diamondback moth (Plutella maculipennis 

( Curt.)) 
Spirea aphid (Aphis spiraecola (Patch) 
Greenhouse leaf tier (Phlyctaenia rubigalis 

(Guen.)) 
Hawaiian beet webworm (Hymer,:d. recurvalis (F.)) 
Imported cabbageworm (Ascia rapae (L.)) 
Melonworm (Diaphania byalinata (L.)) 
Pea aphid (Macrosiphum m..§1 (Kl tb.)) 
Rice weevil (Sitophilus orzya (L.)) 
Southern armyworm (Prodenia eridani S\ (Cram.)) 
Southern beet webworm (Pachyzancla 

bipunctalis (F.)) 
Squash bug (Anasa tristis (Deg.)) 

TEST8 AS STOMACH INSECTICIDF.S 

Foliage 

Collards 
Potato 

Bean (seed) 
Collards 

Collards 

Swiss chard 
Collards 
Pumpkin and squash 
Pea 
Corn (seed) 
Collards 
Swiss chard 

Squash 

For the first test on a new material as a possible stomach insecti­
cide, a concentration of l percent (8 pounds per 100 gal.lons)was used. 
Lower concentrations were used in subsequent tests on the effective 
compounds. Fach spray was applied to 2 potted plants (6 to 8 inches 
high} by means of a compressed-air spray gun. When the plants were dry, 
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15 nearly run grown larvae were confined on each within a cylindrical 
screen cage,which was placed over the plant and gently forced into the 
soil about the inside upper edge of the pot. The cages were then 
placed out-of-doors in a sheltered location and examin~d after 2, 4, and 
6 days for larval mortality and to estimate the feeding on the plants. 

In these spray tests 4 compounds were used as conditioning agents, 
saponin and sodium lauryl sulfate at l./4 and l/8 pound per 100 gallons 
of spray, sodium monosulfonate of monobutyldiphenyl at 1 or 2 pounds per 
100 gallonsJ and bentonite at 8 pounds per 100 gallons. These amounts 
have no particular significance, however, as no experiments were made to 
determine the most satisfactory concentration of these agents, other 
than that of saponin. PreJiminary tests with this agent showed that 
1/8 pound per 100 gallons produced a satisfactory spray in most cases. 
In work of this kind probably no one agent can be selected which will 
give optimum results with all the compounds because of the variation of 
the physical properties of each agent. Only small quantities of spray 
were made, usually by grinding the compound in a mortar with the agent 
and gradually diluting with water to the required concentration. 

Table 1 reports the results of screen-cage tests on 9~ of the more 
promising compounds, ahd on derris and lead arsenate as standards f'or com­
parison. Although the status of a few compounds is somewhat obscure because 
of limited testing, only 4 materials in the table would appear to be equal 
to, or better than, derris or lead arsenate. The outstanding compounds are 
1,4-diphenylsemicarbazide (1) and phtbalon.itrile (.Q). Pet;ltabromophenol and 
barium antimonyl tartrate were above the average in effec~iveness. It 
should be added that, although phenol and cresol compounds were in general 
very toxic, their tendency to cause severe injury to foliage elimjnates 
most of them from consideration. In general, of the compounds in· table 1, 
the following 18 compounds were sufficiently effective to warrant further 
investigations as stomach insecticides: 

2-Acetamidofiuorene 
Acetone semicarbazone 
12.-Aminoazobenzene 
,a-Aminoazobenzene hydrochloride 
Antimonyl pyrogallol 
Barium antimonyl tartrate 
~-Chlorobenzenesulfonamide 
Diazoarninobenzene 
2,4-Dinitrophenyl acetate 

1,4-D.1.nitrosopiperazine 
l,4~Diph~lsemicarbazide 
2-Fluorylamine 
He~chlorophenol 
Pentabromophenol 
Phenazine 
Phthalonitrile 
Tris(~ern1nophenyl)carbinol 
Xanthydrol 

Sixteen others were very effective on a few species, but this 
specificity greatly limited their importance as insecticides. 

Of the compounds listed, 6 are shown in table 6 to be very injuri­
ous to foliage, and are thus eliminated from f~ther investigation as 
stomach insecticides. These are 2,4-dinitrophenyl acetate, hexachloro­
phenol, pentabromophenol, phenazine, tris(12.-aminophenyl)carbinol, and 
:xantbydrol. The antimony compounds and irchlorobenzenesulfonamide were 
not tested for foliage injury. 
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The 53 compounds that were fo\llld to be relatively ineffective as 
stomach insecticides are shown in table 2. 

FUMIGATION TESTS 

Two types of fumigation tests were IDArie. The test in petri dishes 
was conducted by placing a leaf section and 10 larvae in each of 2 or 3 
petri dishes together with a quantity of the sample, into the top of each 
dish. This permitted volatilization of the compound within the dish, but 
prevented contact between the insects and the solid insecticide. This 
type of fumigation test was used only against leaf-eating insects. 

Compounds found to be toxic in petri dishes were further tested as 
fumigants against cowpea weevil and rice weevils in special fumigation 
jars. The standard jar was a half-pint fruit jar with a. screw cap, but 
larger jars were sometimes used with the more toxic materials. Fach 
screw cap bad a hole f itted with a sleeve of 3/8-inch brass tubing 
through which a perforated tube containing 25 insects could be inserted. 
With these jars the fumigant could first be volatilized by heat or 
allowed to stand until evaporated, and the insects inserted when desired, 
thus eliminating the usual loss of time caused by a gradual build-up in 
the concentration. 

Table 3 gives the results of the tests on 51 compounds that were 
found to have appreciable fumigating action. Of these comppunds 17 were 
effective against at least several species of lepidopterous larvae, and 
the following 8 were effective against most of the species on which they 
were tried: 

12-Dibromobenzene 
2,5-Dichloroaniline 
Indole 
2.-Nitrochlorobenzene 

j!-Nitrochlorobenzene 
4-Nitrodiphenylamine 
R-Thiocyanochlorobenzene 
2,6-Xylenol 

Best results were obtained with .12-thiocyanochlorobenzene, which 
appeared to be somewhat more effective than the standard fumigant 
,1t-dichlorobenzene, Most of the other materials were either less toxic 
or less volatile than this standard insecticide and were not considered 
promising as fumigants. Many organic compounds displaying fumigating 
action under these conditions are llllsuitable for commercial use, 
because they lack the volatility for a r apid build-up to the desired 
concentration. Certain of these compounds may be effective as contact 
insecticides, however, inasmuch as rapid or complete volatility is not 
essential in this case. 

Ninety compounds tested as fumigants were relatively ineffective 
against all species of insects on which they were tested, and are listed 
alphabetically in table 4. 

CONTACT TESTS 

In the tests to determine the effectiveness of materials as contact 
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insecticides, the7 were applied as sprays containing 8 or 4 pounds of 
the compound and t pound of saponin per 100 gallons of water. In tests 
against aphids the sprays were applied to infested plants, but in other 
cases only the insects were treated. For the pea aphid, small potted 
plants infested with 50 to 100 grown nymphs were sprayed, placed in glass 
jars, and covered with cheesecloth caps. Field infestations on collard 
plants were used for the tests on the cabbage aphid, samples of 100 
aphids being counted in each test. For the spirea aphid, heavily infested 
orange twigs were cut and sprayed and then plac-ed in flasks of water in 
glass jars for observation, 100 aphids being used in each test. Squash 
bugs, 20 per test, were dipped into the spray suspension and then trans­
fen·ed to small screen cages with a very small squash as food. Tests on 
lepidopterous insects were made by placing 15 larvae on a sheet of 
absorbent paper and spraying thoroughly with a co~ressed-air gun. Toe 
larvae were then transferred to foliage in a ventilated cage. 

Contact tests were made on 22 compomds (table 5), including those 
showing fumigating action in the tests reported in table J. Of the 8 
effective fumigants only 4 were tested for contact action, and these 
were not found effective. · Nine of the compounds tested were effective 
against aphids , and alpha, beta-dibromo-beta-nitroe.tbylbenzene, 2,4-
dinitrophenyl acetate, and .Q.-nitroan1Jine were effective against the 
pea aphid at both concent:i:ations. None of the compomds were very effec­
tive agai nst the other insects. Nicotine sulfate -w&s much more toxic 
than any of the other compounds tested. 

PHYTOTOXICITY TESTS 

The phytotoncity tests were made on small field plots of certain 
truck crops. Sprays prepared at concentrations of 8 or 4 pounds per 100 
gallons were applied to 4 to 20 plants with a hand-type air sprayer. 
Most of the tests reported were made on the basis of a single application, 
but in later work two applications at 10-day intervals were used as a 
standard precedure. To eliminate the possibility that rainfall might 
effect the results, the sprayed plants were covered at night and during 
showers. 

Of the 35 compounds tested (table 6), approximately 17 were found 
unsafe for use on foliage, causing moderate to seve~e injury on two or 
more of the plants used. It is possible that certain compounds nontoxic 
to the plants t ested might be toxic to other host plants. Different 
results may also be expected from the same host p~ants under other 
environmental conditions. 

Of the 18 compounds found to be most effective as stomach insecti­
cides (table 1), 15 were tested for foliage injury. Of these compounds 
6 were too injurious to foliage for further investigations. 
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SUJICABY 

Results of subsequent test ing of 213 synthetic or ganic compounds 
found promising as insecticides in prelimi nary t ests are presented. 
Ninety-seven out of 150 compounds were effective when applied as sprays 
to potted plants, which were then f ed to certain leaf-eating insects 
in screen cages. In these tests the following 18 compounds were shown 
to be worthy of further invest igati on as stomach insecticides: 

2-Acetamidofluorence 
Acetone semicarbazone 
12,-Amino.c.izobenzene 
~Am1Doazobenzene hydrochloride 
Antimonyl pyrogallol 
Barium antimony! tartrate 
;Q-Chloro benzenesulf onamide · 
Diazoaminobenzene 
2,4-Dinitrophenyl acetate 
1,4-Dini trosopiperaz.ine 
1,4-Diphenylsamicarbazide 
2-Fluorylarn1 n,=i 
Hexachlorophenol 
Pentabromophenol 
Phenazine 
Phthalonitrile 
Tris(~phenyl)carbinol 
Xanthydrol 

Results are also presented on fumigation tests of 141 compounds. 
Eight of these were found to be toxic to most of the insects used, but 
only ,n-thiocyanochlorobenzene was more effective than Jt-(lichlorobenzene. 

Twenty-two compounds were applied to insects as contact sprays, but 
no outstanding insecticides were found. Nine of the compounds were 
eff ective against aphids, but only three were sufficiently toxic to kill 
the pea aphid at spray concentrations of 4 and 8 pounds per 100 gallons, 
which are considerably stronger than an effective nicotine spray. 

Of 35 compounds tested for toxicity to plant foliage, approximately 
half severely injured certain tender tnick crops and were thus. llllsuit­
able f or use as stomach insecticides on foliage. 
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Table 1.--Results with the more promising synthetic organic compounds tested as stomach insecticides 
when applied as sprays to potted plants and led to nearly full-grown larvae in screen cages. Con­
centration 8 pounds per 100 gallons unless otherwise indica_ted 

Hoat Feeding in Kill after-
Compound Insect plant 6 days 2 48TB b days 

Standard ineecticidee: Percent Percent 

Derrie. rotenone 4.5% Cross-etriped cabbageworm Collarde Trace 83 100 
83 2/ 100 

Hawaiian beet webworm Swi1e chard do. 22 69 
11 g/ 68 

Imported cabbat;eworm Collarda do. 82 g_/ 94 
Melonworm Pumpkin do. 30 95 

23 gj 98 

Lead arsenate Greenhouse leaf tier Collards Trace 67 100 
Southern armyworm do. do. 71 100 

63 g/ 99 
Southern beet webvorm Swiss chard do. 10 49 

5 2/ 63 

2-Acetaidofiuorene Melonwora Squash Moderate 16 100 
T6H4C82?6H3BHCOOB:3 Pumpkin do. 15 s./ 100 

8 ¾' 97 
6 _/ 80 

Southern armyworm Oollarde Trace 0 70 

· Acetone aemicarbaione Oroae-1triped cabbagewora Collarde Moderate 100 100 
~) 2cmraoow2 .. Green.house leaf tier do • Trace 90 100 !./ 

Hawaiian beet webworm Amaranthua Moderate 100 
:Beet Trace 57 

1/ Kill in 4 day1. 2/ 4 lb. per 100 gal. l/ 2 lb. per 100 gal. 'f!/ l lb. per 100 gal. 

I 

f 



Table 1.-(0ontinued) 

Bo1t Feeding in - . Kill after -
Compound Insect plant 6 days 

2 ~- 6 daya 

Percent Percen\ 

Acetone 1emicarbazone (Co~) Imported cabbageworm Collards Norm.al 7 42 1/ 
( CH3) 2CNNHCONH2 Melonworm Pumpkin Moderate 92 96 -

Normal 0 g/ 
do. 3 l/ -

Southern armJ'WOr& Collards do. 7 7 1/ 
South~rn beet webvorm Beet Trace 96 -

~etyl-l-thiolbenzoxazole Hawaiian beet webworm :Beet Normal 16 331/ 
9C6H4liySCOCH3 Melonworm Squash do. 17 - J, Southern &rm)"Vorm Collard.a do. 0 0 I 

Southern beet webworm :Beet do. 3 20 1/ 

p-.Aminoazobenzene Croas-atriped cabbagfMOlDl Collarde Trace 61 100 
C6H5NNCGHl+NH2 Hawaiian beet vebworm Sviae chard do. 43 9J 

Melonworm Pumpkin do. 73 100 
Southern arm;yvorm Oollarda Moderate 2 15 
Southern beet webvorm Beet Trace 25 100 

p-Aminoazobenzene Croae-atriped. cabb9«eworm Collarde do. 64 100 
hydrochloride Hawaiian beet webworm Swiae chard do. 19 100 
C6~N2C6H4~•HCl Southern armyvorm Collards Normal 0 0 

Southern beet webworm Swi1e chard Trace 23 100 

2...Amino-5-&zotoluene Cross-etriped cabbagewclnl Collards Moderate 12 100 

CH._sC6H4NNC683(~)0H:3 

Footnotes on page 8. 



Table 1.--(0ontinued) 

Hoet Fjaeding in Kill after-
ompound Insect plant 

. 6 da ' ys 2 daya 6 da71 

Percent Percent 

3-Aminodibenzofuran Oroae-atriped cabbageworm Oollarde Moderate 23 86 !/ 
y6H40y6H3Nll2 Greenhouse leaf tier do. do. 0 3 1/ 

Hawaiian beet webworm Amaranthua do. 4o -
Melonwona Squaah Trace 45 931/ 

Pumpkin Moderate 23 g/ 93 
Southern arm;yworm Collard• Normal 0 
Southern beet webworm Amaranthua Moderate 60 70 1/ 

~inobiphenyl Croas-atriped cabbageworm Collard• Normal 17 54 1/ 
C6Rs06H4NH2 Greenhouae leaf tier do. Moderate 0 0 I 

Melonworm Pumpkin Trace 25 r-' - 0 

Southern a.rmyworm Oollarda Normal 0 I --
Southern beet webworm Swiae ch8r4 Trace 22 87- l / 

p...Amino~henylammonium Croes-etriped cubegeworm Collarda Normal 22 481/ - 2-benzothiazolyl Melonworm , Squaah do. 0 22 !/ 
sulfide Southern armyworm Collarda Moderate 0 0 

~C6H41{yS1m3C6~2 

Ant1monyl f7Togallol Gre~nhouae leaf tier Oolle.rda !'raoe 0 27 
HOy6H30 Sb0H)9 Southern ermyworm do. do. 11 100 

Auramine Croae-■triped oabbagtn,orm Colla.rd• llormal JO 80 
((CH3)~C6B4) 2C:BR Melonworm Pumpkin do. 6 16 1/ 

Southern beet webworm Swi ■s chard do. 0 0 

Footnotes on pa~e U• 



!abl• l.--(0ont1nue4) 

Hoit Feeding ~in Kill after-
Compound Insect plant . 6 .~ys 2 d.&71 . b da.7s 

Percent Percent 
Azobenzene Hawaiian beet webworm :Beet Normal 13 50 1/ 

C6H5NNC6H5 Melonworm Squaeh do. 13 
Southern arm7Worm Collards do·. 0 0 
Southern beet webworm Beet do. 70 90 !/ 

Azoxybenzene Greenhouse leaf tier Collard& do. 0 0 
06H~CGH5 Hawaiian beet webworm S~isa chard do . 0 28 !/ 

Melonworm Pumpkin Moderate 13 46 !/ 
Southe~n armyworm Collards do. 0 20 
Southern beet webworm Swiss chard Normal 6 20 !./ 

I 
Barium antimonyl Greenhouse leaf tier Collard• Trace 11 100 ~ 

~ 

tartrate Southern armyworm dolil do. 100 100 I • 
:Ba((Sb0)C4H406))2 

Benz al.aniline 0rose, .. striped cabbageworm Cc>1lard1 Normal 12 29 1/ 
CGH5CH?l06H5 Melonworm Pumpkin do. 1 16 !/ 

:Benzalazine 0roaa-1triped cabbageworm Collard• do. 18 55 1/ 
C685CHNNCHC685 Southern armyworm do. do. 4 4-

Benzeneazo-m-oreaol Melonworm Pumpkin Moderate 0 72 
C6H5NNC6H3(cH3)oH Southern arm;yworm Collards Normal 0 --

Southern beet webworm Swiss chard Moderate 0 71 

:Benz eneso- o ... ere sol Melonworm Pumpkin do. 53 100 
C6H;NNC6\<ca,>oH do. 20 g/ gg 

Squaah do. 33 96 

Footnotes on page 8. 

., 
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Table 1.-(Cont inued) 

Compound Insect 
Hoat feeding 11n Kil l after-
plant 6 days 2 days 6 de.ya 

Percent Percent 

p-Chlorobenzenesulfonamide Hawaiian beet vebworm Swiss chard Trace 93 100 - ClC6Htt,S0~2 Southern armyworm Collards do. 7 20 
Southern beet webworm Swiss chard do. 45 100 

Cupferron Crose-striped cabbageworm Collards Normal 4 80 
C6H5N(NO)ONH4 Greenhouse leaf tier do. Moderate 0 0 

Hawaiian beet webworm Swiss chard do. 0 33 !/ 
Melonworm · Squash Normal la 7 
Southern beet webvorm Swiss chard Moderate 66 

I 

Cyclopentanone Melonworm Squash Ti•ace 96 
._. -- \JJ 

aemicarbazone Southern beet webworm Swiss chard Normal 0 
I 

C5HgNNHCONH2 

Diamylhydroquinone Cross-striped cabbageworm Cabbage Trace 69 100 
(C5H11>2C6H2(0H)2 Hawaiian beet vebworm :Beet Moderate 31 62 

Melonworm Squash Normal 34 48 !/ 

Diazoaminobenz•ne Hawaiian beet webworm Swiss chard Trace 93 100 
C6H51l2'fliC6H5 Melonworm Pumpkin do. 100 100 

Southern armyworm Collard• Moderate 0 0 
Southern beet webvorm Swiss chard Trace 90 97 

4,6-Dibromo-o-creaol Cross-striped cabbegeworm Collards Normal 10 33 !/ 
:Br2C6H2' CH3 )OR Greenhouae leaf tier 4.o. do. 0 

Hawaiian beet webworm Swiss chard do. 0 
. Melonworm Squash do. 10 

Southern a.rmyworm Collard.a do. 0 

Footnotes on page 8. 



Table 1.--(Continued) 

Compound 

2,6..Dibromo~nitrophenol 
l3r2C6H2(N02)0H 

3,4-Dichloroacetophenone 
C~2C6H3COCH3 

2,6-Diehloro-4...nitrophenol 
C12c6~(N02 )0H 

4,6-Din1tro-.2,-cre1ol 
(N02)2C6H2(CH3)0H 

4,6.,.,Din1tro-.2,-crea7l 
acetate 
(N02)2C6H2{cH

3
)000083 

5./ 1/4 lb. per 100 gal. 

Other footnotes on page 8. 

Insect 

Melonworm 
Southern armyworm 

Cross-striped cabbsgevorm 
Southern beet webworm 

Greenhouse leaf tier 
Hawaiian beet wabworm 
Melonworm 
Southern armyworm 
Southern beet webworm 

Croae~atriped cabbageworm 

Hawaiian beet webworm 
Melonworm 

Southern armyvorm 
Southorn beet webworm 

Hawaiian beet webworm 
Melonworm 
Southern beet vebworm 

Hoat 
Elant 

Pumpkin 
Collards 

Collards 
Swiea chard 

Collards 
Amaranthue 
Squash 
Collards 
Amaranthua 

Collards 

:Beet 
Squash 

Collards 
Beet 

:Beet 
Squallh 
:Beet 

Feeding in Kill after-
6 dais 2 da7• b day, 

Percent Percent 

Trace 100 100 
Moderate 0 17 !/ 

Normal 10 33 1/ 
do. 18 18 

Moderate 0 0 
do. 59 
do. 97 --
do. 0 76 
do. 76 -- I 

100 ¾' 
~ 

Trace 100 I 

100 _/ 100 
Normal 3 5./ 
Trace 75 
Normal 3 5./ 

do. 0 5./ 0 
do. 10 5./ 

do. 97 -
do. 48 

Moderate 45 s1 !/ 



Table 1.-(0ontinued) 

Compound Insect 
Hoit Feeding in Kill after-
plant 6 days . 2 days ~ daye 

Pereent Percent 
2,4-Dinitrophenol Hawaiian beet webworm Beet Moderate 50 -

(N02)2C6HJOH Melonworm Squash Trace 93 
Southern beet webworm Beet Moderate 22 -

2,4-Dinitrophenyl acetate Hawaiian beet vebworm Swias chard Trace 100 100 
CH

3
oo2C6H3(N02)2 Melonworm Pumpkin None 100 100 

Southern &rm1lf0rm Collard, Normal 0 0 
Southern beet webworm Swiss cbud do. 12 20 !/ 

1,4-Dinitrosopiperazine Cross-striped oabbageworm Collards Trace 53 100 
ONN(C82C~)~O Greenhouse leaf tier do. do. 

' 93 
I 
I-' 
VI 

Melonworm Pumpkin Moderate 58 I 

Southern beet webworm Swia ehard Trace 21 100 
Moderate 10 100 

Dinitrosoreeorcinol Melonvorm Pumpkin do. 71 100 
(NO) 2C6H2( OB) 2 Southern armyvorm Collards do. 0 0 

2,4-Dinitrotoluene Cross-striped cabbageworm Collards Normal 7 30 
CB3C6HJ(N02)2 Melonworm Pumpkin Moderate 6 32 !/ 

Southern beet webworm Swiss chard Normal 5 5 !/ 

J3iph~nyl (or d.iphenyl) Hawaiian beet webworm Beet do 0 23 ·y 
C6H5C6H5 Southern armyvorm Collard.a do. 0 0 

Southern beet webworm Beet do. 3 75 

Footnotes on page 8. 



Table 1.--(0ontinued) 

Compound Insect 
Host Feeding in X111 after-
plant 6 days 2 d.&7• ~ day1 

Percent .Percent 
1,4-Diphenylsemicarbazide Betm leaf roller :Bean Trace - 100 !/ 

C685NHNHCONHC6~ Greenhouse laaf tier Collard1 do. 13 100 
Hawaiian beet webworm Swi1a chard do. 41 100 
Imported cabbageworm Collard• llormal 0 0 
Melonworm Pumpkin Moderate 22 100 
Southern armyvorm Collard■ Trace 94 100 
Southern beet web'W(lrm Svias chard Moderate 10 100 

2-iluorenol Southern beet webworm Amaranthua Normal 16 33 !/ 
C13590H 

I 
~ 

~luoroaoetanilide Southern armfW()rm Collards do. 0 55 O'-
I 

CH3 CONHC6H4J' Southern beet webworm Swiss chard Moderate 0 g J:./ 

4..J'luorobiphenyl Cro■s~striped cabbegeworm Collards Normal 24 32 l/ 
06~06841 Hawaiian beet webworm Beet Moderate 0 28 !/ 

Melonworm Squash Normal 33 33 !/ 
Southern armyworm Collarde do. 0 
Southern beet webworm :Beet do. 0 36 !/ 

2-'luorylamin• Croes-striped cabbageworm Collard• Moderate 80 100 
q684C~q6H362 Hawaiian beet webworm Beet do. 4 15 1/ 

Melonworm Pumpkin Trace 32 100 
Moderate 14 g/ 100 

Southern armyworm Collard■ Trace 0 94 
Southern beet webworm Ame.ranthue Moderate 4o 96 

Footnotes on page 8. 



Tabl~ 1.-(Continued) 

Compound Insect 
Ho1.t Feeding in Kill aft6r -
plant 6 days 2 clays 6 da3• 

Percent Percent 

2...Furaldehyde semicarbazone 
(C4H30)CHNNHCO~ 

M ~l " 1' "'C 1'Q PU1Dpkin Trace 86 100 

2-Furanacrylsmide 
( C4H30)CONH2 

Melonworm Pumpkin Moderate 86 86 !/ 

alpha,.Jurfuraldoxime Cross-striped cabbagewainn Collard• Normal 3 37 !/ 
( C4H30) CH( NOH) Hawa11,m beet webworm Sviss chard do. 3 

Melonworm Squash d.o. 0 

2....Heptanone eemicarbazone Hawaiian beet webwor:m Swiss chard Moderate 0 82 I 
~ 

C~(CH2)4C(C~)NNHCONH2 
~ 
I 

Hexachlorophenol Cross-striped cabbageworm Cablage Trace gg 98 !/ 
060160 Greenhouae leaf tier Collard• Moderate 0 0 

Hawaiian beet webworm Beet do. 62 79 !/ 
Melonworm Squash None 100 -Pumpkin Trace 100 s./ -

100 ¾'1 
Moderate 39 _, 71 !/ 

Southern army-worm Collards Trace 97 100 !/ 
Southern beet webworm Beet do. 96 

Hydrazobenzene Hawaiian beet webvorm Beet Normal 6 23 !/ 
C6HSNHNHC6H5 Melonworm Squash do. 15 41 !./ 

Southern beet webworm Beet Moderate 58 97 

Footnotes on page 8. 



Table 1.-(Continued) 

Boat F1eeding in Kill after-
Compound Insect plant 6 days 2 days b de.ye 

Percent Percent 
2-Iodonaphthslene CroasMetriped cabbagewom Collard■ Normal 4 27 l/ 

C1oJi7I Melonworm Squash do. 30 51 l/ 
Southern armyworm Collards do. 0 
Southern beet webworm Beet do. 12 16 !/ 

Iodoxybenzene Cross-striped cabbageworm Collards do. 3 16 1/ 
C6BsI02 Greenhouae leaf tier do. do. 0 0 

Hawaiian beet webworm Beet do. 8 g !./ 
Melonwom SqU8.ah do. g 32 1/ 
Southern armyworm Collards do. 4 4-
Southern beet webworm Beet do. 10 48 !/ 

I 
~ 

H.J4ethyl~rcaeetotolu1de Cro1e-etriped cabbegewol"Dl Collarda 55 1/ 
00 

do. 20 I 

CH3CON CH3)C684CH3 M~lonworm Squash do., 26 

2..Pentanone aemicarbuom Southern beet webworm Swiss chard 
CH3C(NNHCO~)C3H7 

do. 18 32 !/ 

,-Nitroacetanilide Melonworm Pumpkin Moderate 36 1001/ - CH3CONHC6H4N02 Southern beet vebworm Swiss chard do. 26 67 

"0-llitroaniline Hawaiian beet webworm Beet Normal 0 16 - ll02C6H4BH2 Squash Trace 100 Melonworm 10 
Southern arm.ywom Collard• Moderate 0 0 
Southern beet webworm Swies chard Normal 0 0 

p-liitrobenzyl bromide Greenhouse leaf tier Collards Normal 
2~ 

31/ 
- (N02)C6¾0Yr Melonworm Squash do. -

Southern armyworm Collard1 do. 0 0 
Southern beet webworm Swies chard do. 5 36 !./ 

Footnotes on page 8. 



Table 1.-(0ontinued) 

Compound Ineect 
Roat Feeding in 'Kill after-
plant 6 days 2 days 6 daye 

Percent Percent 
Uitrophenyl phenyl ether Crose-striped cabbageworm Collarda Normal 20 33 l/ 

C6H5oc6H4N02 Southern beet webworm Swiss chard do. 0 0 

l..Jiitronaphthalene Croes-striped cabbsgevorm Collarde do. 5 30 
CioH7N02 Greenhouse leaf tier do. do. 0 o l/ 

Melonworm Pumpkin Trace 53 86 l/ 
Southern arm7WOrm Collards Normal 0 0 

p.,.Nitrophenol Melonworm Pumpkin Moderate 76 
N02C6B40H 

I ..... 
4-Nitrophthalimide Cros1-atriped cabbageworm Collards do. 27 90 '° I 

N0206H3(CO)~ Kelonworm Squash Normal 2 

9..Jiitroaocarbasole Melonworm Squash Trl',ce 38 
Y6,N(NO)y6li4 Southern arm;yworm Collard.a Bormal 0 0 

H..Jfitroaodiphenylamin• Croes-striped cabbageworm Collards do. g 42 1/ 
( 06H5)2NNO Hawaiian beet webworm :Beet do. 6 62 -

Melonworm Squash do. 3 40 
Southern arm)"WOnn Collards Moderate 0 0 
Southern beet webworm :Beet do. 17 75 

H-Nitro10-ll-pbenylbenz7l- Cro1a-atriped cabbageworm Collar4,e Moderate 33 90 
amine Melonworm Pumpkin Trace 10 100 
C685X(NO)CH2C6~ 

-
Footnotes on page 8. 



Table 1.-(Continued) -
Compound Insect 

Hoat Feeding in 1:111 after -
plant 6 days 2 d.qa 6 days 

Percent Percent 
Pentabromophenol Cro·ss- atriped cabb98eworm Cabbage Trace 100 

Br5C60H Melonworm Pumpkin do. 100 --
do. 34 s/ 96 

Moderate 38 1/ 90 
Southern armrorm Collards do. 0 60 
Southern beet webworm Swiss chard Trace 11 93 

Pentachlorophenol Greenhouse leaf tier Collards Moderate 0 0 
015c60H Hawaiian beet webworm :Beet do. 60 82 

Melonworm Squash Normal 29 
Southern army-worm Collarda Trace 78 93 I 

Southern beet webvorm :Beet Moderate 51 96 l\) 
0 
I 

Pentaerytbrityl bromide Hawaiian beet webworm Amaranthus Normal 6 60 
C( OH2-13r) 4 Melonworm Pumpkin Moderate 5'5 100 

Southern armyworm Collards Normal 0 0 
Southern beet webwerm Amaranthua do. 56 83 

Phenaz1ne Hawaiian beet webworm Swiss chard Moderate 17 100 
~6H4NC6H4f Southern armyworm Collards do. 0 0 

Southern beet webworm Swiaa chard Trace 81 100 

Phenazine oxide Hawaiian beet webworm Swia• chard Trace 13 86 
?6H4NONT6H4 Southern beet webworm do. Moderate 31 69 

Phenothiazine + la.' 1,3- Cross-striped cabbegeworm Collards Normal 33 83 
diphenylguanidine So,1thArn armyworm do. do. 0 0 
y6li4lIBC6H4~ + ml:C(NHC6H5)2 

Footnotes on page 8. 



Table 1.-(Continued) 

Compound Inaect 
Ho■t Feeding in 1111 after-
plant 6 days 2 4&7• ~ daT• 

Percent Percent 
Phenoihiazine + l~ 1,3• Croa ... ■triped cabbagewom Collard1 llormal 19 54 

di-;2_-tol7lguanidine Southern armrwora do. do. 0 0 
96Ji4BHC6Ji4f +BH:C(BHC6H40H3)2 

Phenothlasine + l~ 1,1,3- Oro■ ... atriped cabbagevona Collarda Moderate 30 78 
triphe117lgwmidine Southern &rm1'f0rm do. llormal 0 0 
~6lf4BHC61f4f ~ RHzO(BHC6H5)B(C685) 2 

Phenoa-tb11D Hawaiian beet webvora Beet Moderate 38 71 
9f)I40Ci,H4~ Southern arm;vvorm Collard.■ c1.o. 0 0 I 

Southern beet webworm Beet do. 74 100 ~ 
I 

Phenoxasine Hawaiian beet webwora Beet llormal 0 14 !/ 
y6,imc6,~ Melonwora Squaah Moderate 6 -

Southern armywora Collard■ llormal 0 0 
Southern beet webworm Beet do. 10 85 

j 

p.J>heJl1'lene~b1a(ammon1ua- Melonworm 8quaah Moderate 0 0 
- 2-benzoth1a1ol7l 1ulfide) Southern armywora Collard■ do. 0 50 

c E684liysm13>2°684 

~heD7lenediamine Greenhouae leaf tier Collarda do. 7 7!/ 
- BB2C6H4JllI2 Hawaiian beet webworm Beet do. :, 86 

Melonworm Squash do. 21 ~!/ 
Southern beet webworm Amaranthua Trac• 21 911/ 

Footnotes on page 8. 



TablA 1.-(Continued) 

Compound Insect 
Hoat 'Feeding in Kill after -
plant 6 days 2 days 6 daya 

Percent Percent 
Phenyl ester of P-ehloro- Melonworm Pumpkin Normal 3 161/ 

benzenesulfon1e acid Southern beet webworm Swies chard Moderate 3 90 
C6H5oso206H4Cl 32 50 

beta...Fhenylhydrazi~e of Greenhouse leaf tier Collards do. 0 0 
phenyla%oformie acid Melonworm Pumpkin do. 32 431/ 
C6H5NNCONHNHC685 • 

l...Ph~nylaemice.rbazide Greenhouse leaf tier Collards do. 0 0 
C6H5NHNHCON¾ Hawaiian beet webworm Swiss chard Normal 9 60 

Melonworm Squaah do. 0 - I 

Southern beet webworm Swiss chard Moderate 43 90 
I\) 
I\) 
I 

Phthalonitrile Hawaiian beet webvorm Swiss chard Trace 71 100 
C6H4(CN) 2 Imported cabbageworm Collards do. 30 93 

Melonworm Pumpkin do. 59 100 
Southern armyworm Collard1 do. 0 73 
Southern beet webworm Swiaa chard do. 93 100 

Sapon1n from Madhuca Cross-striped cabbageworm Collard■ Moderate 23 9g 
latifolia or Mowrah meal Southern armyworm do. Hormal 0 

N-Sodium....N-ehloro-p,- Crosa-otriped cabbagevorm Collards !formal 3 17 1/ 
tolueneaulfonamide M1tlonworm Pumpkin Moderate 0 32 l/ 
CH3C684S02NCUla 

Tetrabrom~-cresol Melonworm Pumpkin Trace 92 100 
:B14C6(0H1'CH3 

Southern armyworm Collards Moderate 0 0 
Southern beet webworm Swiss chard do. 21 79 

Footnotes on page 8. 



!able l.~ Cont 1nue4) 

Compound Inaect 
Roat Feeding~ 1Xill after -
plant 6 dqa 2 4&7• ~ cla7• 

Percent Percent 
~iocouaarin Croaa-atriped cabbageworm Collards Moderate 46 99 1/_ 

i61\ OHCHO( s)y Greenhouse leaf tier do. Trace 0 7 !/ 
Hawaiim beet vebworm Beet Moderate 16 68 !/ 
Melonvora Squash do. 22 561/ 
Southern armyworm Collarda do. 0 0 
Southern beet vebvorm Beet !race 83 9f, !/ 

p.,.Thiooyanoiodobenzene Greenhouse leaf tier Oollarda Moder at•. 0 0 
IC6~SCN Melonworm Squaah l'ormal 16 -Southern arm,worm Collard• doe 0 0 

Southern beet webvorm Amaranth~ do. 41 47 !/ I 
1\) 
'u) 
I-

Methyl th1o-2-.naphtb71 et.her llelonvorm Pumpld.n do. 7 53 l/ 
OioH7SCR3 

~Tolyl-p.-toluene- Croa ...... trlped cabbagevol'II Collar4a Kodetate 10 97 
- aulfonamide 

C83c6~so~c6~0113 

2,4,6..Tr11odophenol Melonworm Pumpkin do. 35 100 
IJC6~0H Southern &rml'NZ"II Collard• Jlormal 0 0 

2,4,6-Trinitro-m-creaol Oroas"atr1pe4 cabbageworm Cabbage Moderate 86 100 
(1O2)3c6B(~)OH GreeDhouae leaf tier Collard• 4o. 0 0 

Hawaiian beet vebvorm Beet lforaal 6 431/ 
Melonworm Sq_uuh Ao. 8 -Southern arm)'Worm Collard• d•• 0 0 
Southern beet vebwora :Beet do. 33 90 !/ 

Footnotes on page 8. 



Table 1.--{Continued) 

Compound Insect 
Host Feeding in Kill after-
plant 6 days 2 daya 2 days 

Parcent Percent 
Bia(2,4,6-trinitrophenyl)- Cross-striped cabbageworm Collards Trace 100 -amine Southern armY'!Orm do. Moderate 0 13 

{ (N02)3C6H2)~ 

Tris~aminophenyl)carbinol Greenhouae leaf tier Collards do. 0 87 
( 2c6¾,)

3
COH Melonwom Pumpkin Trace 14 100 

Southern e.rmyworm Collards do. 27 100 

Xa.nthydrol Hawaiian beet webworm Beet do. 13 93 1/ 
r6H4CH(OH)C684? Melon worm Squash Moderate 16 69 -

Southern army-worm Collards Trace 6 33 
Southern beet webworm Swiss chard do. 58 100 I 

do. g/ 20 501:.1 ~ 
I 

N-(2,6-Xylyl)formamide Melonworm Pumpkin Moderate 23 6o !/ 
HCONHC6H3(cH3)2 Southern beet vebworm Svisa chard do. 18 75 

Footnotes on page 8. 
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Tabl 2.-Compounds found relatively ineffective as stomach insecticides 

Compound 

Aminodiphenylamine hydrochloride 
c6H5NHC6H~_NH~Cl 

alpha-Anisaldoxime 
CH3oc6H4CHNOH 

4-Benzoylmorpholine 
c6H

5
CONC 

4
Hg0 

o-Bromoacetanilide 
- CH

3
CONHC6H

4
Br 

E,-Bromohydrazobenzene 
BrC6H4NHNHC6H5 

2-Butanone semicarbazone 
cz15c(NNHCONH2)cH3 . 

N-n-Butyl-p-toluenesulfonamide 
-CH3c6-84SO~C4~ 

3-Chloroacenaphthene 
c
10

H
5

(cH
2

)
2
Cl 

alpha,beta-Dibromoethylbenzene 

C 6H5CHBrCHi3r 

alpha,beta-Dibromo-beta­
nitroethylbenzene 
C6H

5
CHBrCH(Br)N02 

Di- 11Cellosolve" xanthogen 

C1c:J11g0484 

Diethylxanthogen 
C6H100l34 

Insect 

Greenhouse leaf tier 

do. 

Southern armyworm 

Greenhouse leaf tier 

Cross-striped cabbageworm 
Melonworm 
Southern armyworm 

Melonworm 
Southern beet webworm 

Cross-striped cabbagewor,n 
Southern a.rmyworm 

do. 

do. 

Cross-striped cabbageworm 
Greenhouse leaf tier 
Hawaiian beet webworm 
Jlelonworm 
Southern armywqrm 
Southern beet webworm 

Imported cabbageworm 
Melonworm 
Southern armyworm 

Imported cabbageworm 
Melonworm 
Southern armyworm 



Table 2.-(Continued) 

Compotmd 

3,5-Diiodosalicyl ic acid 
. 1

2 
C 
6

H
2 

( OH) COOH 

Diisoamylxanthogen 
C1z826°284 

Dimethylxanthogen 
C4H602S4 

2,4-Dinitroanisole 
. CH30C6H3(N02) 2 

m-Dinitrobenzene 
- C6H4(N02)2 

Diphenyl ester of carbonic acid 
(C

6
H 0) CO · 

5 2 

-2&- . 

Dixanthogen of monomethyl ether of 
ethylene glycol 
C~1404S4 

Ethyl ester of cyanoacetic acid 
CNCH

2
cooc

2
H

5 
N-(2-Fluoryl)palmitamide 

C1f31CONHC13H9 

Heptadecyl :xylyl ketone 
C26H440 

l-Hydro:xy-2-acetonaphthone 
C1cJI6 ( OH) COCH3 

2,2-Bi s(hydroxymetbyl)-l-butanol 
(CH

2
0H)

3
cc

2
H

5 
o-Iodoacetanilide 
- CH3CONHC6H4I 

p-Iodoaniline 
- I C6H4NH2 

Insect 

Southern rm 
Southern beet webworm 

Southern a.rmyworm 

do. 

Southern beet webworm. 

Hawaiian beet webworm 
Melonworm 
Southern armyworm 
Southern beet webworm 

Cross-striped ca.bbageworm 
llelonworm 
Southern armyworm 

do. 

do. 

Greenhouse leaf"' tier 

Southern armyworm 

Greenhouse leaf tier 
Southern armyworm 

do. 

Melonworm 

do. 
Southern armyworm 



Table 2.-- (Continued) 

Compound 

N-Methyl-m-acetotoluide 
CH

3
CON(CH3)c6H4cH3 

Met hyl-2-naphthyl ether 
C1aHf>CH3 

1-Naphthol 
Ci_of!,f)H 

1-Naphthonitrile 
c1a87CN 

o-Hitro~henyliodocbloride 
- (N02)C6H4rc12 

1-Phenylbenzoxazole 
f6H4NC(C6H5)? 

Piperazine (Hydrat e) 
,(CH2)!H(fH2)2.6H20 

~-Propionotoluide 
C 

2
H 

5 
CONHC 

6
H 
4 

CH
3
-

Quinaldine 

16~4
CHCHC(CH

3
)r 

-27-

Insect 

Cross-striped cabbageworm 

Southern armyworm 

Cross-striped cabbageworm 

Hawaiian beet webworm 
Melonworm 
Southern beet webworm 

Sout hern armyworm 

Greenhouse leaf tier 
Hawaiian beet webworm 
Melonworm 
Southern armyworm 
Southern beet webworm 

Hawaiian beet webworm 
Melonworm 
Southern armyworm 
Southern beet webworm 

Greenhouse leaf tier 

do. 
Southern armyworm 
Southern beet webworm 

Hawaiian beet webworm 
Southern armyworm 

do. 

Greenhouse leaf tier 
Southern armyworm 

do. 



Table 2.--(Continued) 

Compound 

Rhodani ne 
9C(S)NHCOQH2 

SaJ.icylaldehyde s emicarba zone 
HOC6H

4
CHNHNHCONB2 

Sulf-glyceri des of corn oi l 
. . 

Sulfoleic acid 

Sul.f'urized coconut oil 

5,6, 7,8- Tetrabydro-l-napht hol 
y(}Ig(CH)3fH 

Thiopropionamide 
c~ 5CSNH2 

p-Tolylmethenyl-p,p'-bis­
(N,N-dimethyla:alline) 
CH

3
c6a

4
cH(C6H

4
N(CH3)2}2 

1,3,5-Tribromobenzene 
C6H3Br.3 

Triphenylcarbinol 
(C6H

5
) 
3

coH 

Xanthene 
T6H4CH2C6H4? 

Xanthone 
yc,H4C0C6H4? 

Zinc n-amylxanthate 
Zn(CfllOCS2)2 

Zinc isoamyl.xanthate 
Zn(Cf11ocs2)2 

-28-

Insect 

Greenhouse leaf tier 
Melonworm 
Southern anI!Y"~rm 

Southern beet webworm 

Imported cabbageworm 
Melonworm 
Southern a.rmyworm 

Imported cabbageworm 
Melonworm 
Southern a.rmyworm 

do. 

do. 

do. 

do. 

Melonworm 

Southern armyworm 

.Melonworm 
Southern armyworm 

do. 

do. 

do. 



Table J.-Results of tests or synthetic organic compounds found to have appreciable .fl.mlgatlng action 

Compound 

Standard insecticide: 

p-Dichlorobenzene 
- C(>H4Cl2 

Azobenzene 
C6IisNNC685 

Azoxybenzene 
C6H5:J~C6H5 

Benzalaniline 
-Ck- c6RscHNC6H5 

§! 
p-Bromobenzonitrile 
- l3rC6H4CN 

Insect 

Cowpea weevil 
Rice weevil 

Colorado potato beetle 
Croae-etriped cabbageworm 
Melonworm 
Southern armyworm 

Cross-striped cabbageworm 
Southern armyworm 
Southern beet webworm 

Oowi,ea weevil 
Cross-striped cabbageworm 
Hawaiian beet webworm 
Melonworm 
Rice weevil 
Southern beet wftbworm 

Oroas-striped cabbageworm 
Melonworm 
Southern armyworm 
South~rn beet vebworm . 

!/ Nu~ber re!era to inatar. 

Stage!/ Fumatorium Dosage Expot1ure. Mortality 

Adult 
do. 

l /2..J)int jar 
do. 

Fourth Petri dish 
do. do. 
do. do. 

Sixth do. 

Fourth 
First 
Fifth 

Adult 
Fourth 
Fifth 
Fourth 
Adult 
Fourth 

do. 
do. 
do. 

Fifth 

do. 
do. 
do. 

1 /2...2int jar 
Petri dish 

do. 
do. 

l /2..J>int jar 
Petri dish 

do. 
do. 
do. 
do. 

Grams 

0.25 
.25 
.125 
.0156 
.0078 
.0039 

. 25 

.25 

.25 

.25 

.25 

.25 

.25 

.50 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

Days 

1 
l 
1 
1 
1 
l 

l 
2 
2 
2 

2 
2 
2 

l 
2 
2 
2 
l 
2 

2 
2 
2 
2 

Percent 

100 
100 
100 
100 

78 
15 

85 
6 
0 
0 

3 
100 

4o 

40 
20 
12 

100 
34 
93 

100 
100 

33 
100 

I 
11,; 

'° I 



!able J.-(Continu~d) 
- --

Compound Insect Sta&e 1/ Fumatorium Do1age E:tpo,ure Mortality 

Grame ~ Percent 

2..J3romofluorene Crosawstriped oabbegeworm Fourth Petri diah 0. 25 2 100 
T6H4C~y6H3:Sr 

~romoiodobenzene Colorado pot at o beet le Fourth do. .25 l 100 
:BrC6H4I Melonworm do. do . .25 2 100 

Rice weevil Adult 1 / 2..:Pint jar .25 1 12 
Southern armyworm Sixth Petri dish .25 2 70 

2-Br omonaphthalene Cowpea weevil Adult 1/2-I'int Jar .25 l 47 
y7:ar Croe1-atripe4 cabbaceworm Fourth Petri dieh .25 2 100 

Melonworm do. do. .25 2 100 
Rice weevil Adult l / 2,..J'int Ja.r .25 1 33 

I 
\.o.) 

0 
Southern arinyworm Fourth Petri dieh . 25 2 17 I 

Sout~ern beet webvorm Fifth do . .25 2 100 

~tyl 1ulfone 
( 04~)2S02 

Colorado potato beetle Jourth do. .25 1 35 

p-Chloroiodobenzene do . do. do. .25 1 100 
C106H4I Melonworm do. do. .25 2 100 

Rice weevil Adult 1/2~1nt Jar .25 l 70 
Southern armyvorm Sj.xth Petri diah .25 2 100 

2.-.Chloronaphthalene Melonworm Fourth do. .25 2 100 
C1oH7Cl 

~Chloron1trobenzene Southern armyvorm Sixth do. . 25 2 100 
C106H1'-NO2 



Table 3.-(0ont1nued) 

Compound Insect Stage l./ Fumatorium Dosage Exposure Mortal1t7 

Gram• ~ Percent 

E-Cyclohevlphenol Colorado potato beetle Fourth Petri diah 0.25 1 100 
C6HllC6H40R 

Die.zoaDlinobenzene' do. do. do. .25 l 60 
C61½N2NHC6H5 Melonworm Fifth do. .25 2 0 

Southern arm7Worm do. do~ .25 2 0 

~ibromobenzene Colorado potato beetle Fourth c1o. .25 l 100 
:SrC6H4Br Cowpea weevil Ad.ult 1/2~int jar .25 l 11 

Rice weevil do. do. .25 l 100 
Southern armyworm Sizth Petri diah .25 2 100 

I 
u' 

4,Wibromo-o-creaol Colorado potato beetle Fourth do. .25 l 100 ~ 
I 

:Sr2C6Hi CHJ)OH Croa ... atriped cabbageworm do. do. ~25 2 16 
Greenhouse leaf tier Jif'th do. .25 2 0 
Southern arDl1'fOrm J'ourth do. .25 2 37 

alpha,beta,..l>ibromo- Cowpea weevil Adult l /2..:Pint jar .;o 1 23 
etb7lbenzene Oroae-striped.cabbageworm lourth Petri dish .25 2 85 

Hawaiian beet webworm Jlf'th do. .25 2 32 
06H5CBBrCH~r Rice weevil Adult l/2~int jar .25 . l 14 

Southern armyworm li'irat Petri dish .25 2 100 
Southern beet webwora Fifth do. .25 2 28 

2,6.J>ibromo~ Diamondback moth Fourth do. .25 2 so 
nitrophenol 
Br2C6¾(N02)0H 

Greenhouse leaf tier Fifth do. .25 2 0 



Table 3.-(Continue4) 

Compound Insect Stage!/ J'umatorium Doesge hpoeure Mortality 

Grams ~ Percent 
2,5-Diohloroaniline Colorado potato beetle lourth Petri 4ieh 0.25 1 100 

C12 C6!jNH2 Cowpea weevil Adult l / 2.,;p int jar .25 1 0 
Oro11-striped cabbageworm J'ourth Petri dish .25 2 100 
Diamondback moth do. do. .25 2 100 
Greenhouse leaf tier Fifth 4o. .25 2 97 
Melonworm low-th do. .25 2 100 
Rice weeY11 Adult 1/~int jar .25 1 92 

.0156 l 2 

.0312 1 46 

.125 l so 

.0625 l 74 
Southern armyworm Sixth Petri Jar .25 2 100 I 

\..J 
J\.) 

4,4•.J)1nuorobiphenyl Cowpea weevil Adult 1/2..:Pint jar .25 1 - 0 I 

rc684c6~' Croaa~atriped cabbagevora fourth Petri di1h .25 2 100 
Rice weevil Adult 1 /2,,,21nt jar .25 1 30 
Southern armrvora Fourth Petri 4i■h .25 2 77 

Biphenyl (or diphenyl) Cowpea weevil Adult 1/2..:Pint jar .50 l 57 0685°685 Hawaiian beet webworm Jifth Petri diah .25 2 16 
Rice weevil Adult 1/2~1nt jar .25 l 41 
Southern armyvorm Sixth Petri 4lah .25 2 30 
Southern beet webwona Jourth 4o. .25 2 97 

9-l'luorenone Cowpea weevil Adult l /2..J'int jar .50 1 28 

?6¾00?6¾ Oro■■-■triped cabbagevorm fourth Petri diah .25 2 46 
Melonwonn 4o. do. .25 2 80 
Rice weeTil Adult 1/2...:Pint Jar .25 1 20 
Southern beet vebvorm ilfth Petri 4iah .25 2 92 



Table 3.,....( Continued) 

Compound ln•ect Stage!/ Jumatorium Do•ac• lxpoeure Mortality 

Grams !>Al! Percent 
beta,..J'urfuraldoxime Oroae-etr1pe4 cabbegeworm J'ourth Petri dish 0.25 2 60 

( ~4HJO) CB( JTOH) 

Hexaebloroet hane Southern arm7Worm Sixth do. .25 2 100 
c2c16 

Hexacblorophenol Diamondback moth rourth c1o. .25 2 100 
060160 Greenhouse leaf tier fifth do. .25 2 0 

Southern armywora Sixth do_. .25 2 0 

Hydrasobenzene Colorado potato beetle Jourth d<>. · .25 l 85 
C6HsmmHCG1f5 Southern &ra7'f0l'II Sixth do. .25 2 0 I 

\.» 

'f 
Indole Colorado potato beetle J'our~h 4o. .25 1 100 

c6¾,0HOHNH Covpea weevil Adult 1/2~1nt Jar .25 l 81 
I 1 Croea-■tripe4 cabbagewora iourth Petri di1h .25 2 100 

Rice weeTil Ad.ult 1 /2-J>int Jar .25 1 100 
Southern armyworm Jourth Petri diah .25 2 100 

.2,-Iodoanillne Colorado potato beetle Fourth do. .25 l 100 
IC6B4~ Cowpea weevil Adult l/2~1nt jar .25 1 0 

Cr011-1triped cabbageworm Jourth Petri dieh .25 2 100 
Melonworm do. do. .25 2 94 
Bice wenil Adult 1/2~1nt Jar .25 1 s 
Southern arm:,worra Jourth Petri dieh .25 2 100 

2-Iodonaphthalene Covpea weeTil Adult l /2..:P int jar .50 1 52 
010871 Melonworm 1ourth Petri diah .25 2 60 

Rice wenil Adult 1/~ht ijar .25 l 55 



Table J.--(Continued) 

Compound Insect Stage 1/ Fumatorium Dosage Expoaure Mortality 

Grams Daya Percent 
~-Iodonitrobenzene Oowpea weevil Adult 1/2..:Pint Jar 0.25 1 0 

IC684N02 Croes-striped cabbegeworm Fourth Petri diah .25 2 100 
Diamondback moth . do. do. .25 2 100 
Greenhouse leaf tier Fifth do. .25 2 0 

£-Iodosonitrobenzene Cowpea weevil Adult 1/2..:Pint Jar .50 l 21 
06Bil N02) IO Hawaiian beet webworm Fifth Petri di1b .25 2 4o 

Idce weevil Adult l /2-4'1nt Jar .25 1 9g 

2~ethy-lantbraquinone Colorado potato beetle Fourth Petri di1h .25 1 55 
Y6¾0006~(C~)ye> 

I 

E-Nitrobenzyl chloride Rice weevil l/2~1nt jar 98 
1,.., 

Adult .25 l ~ 

(No2)c6~c~c1 
I 

o-Nitrobromobenzene Colorado potato beetle Fourth Petri di1h .25 l 100 
Br06R4N02 Diamondback moth do. do. .25 2 100 

Greenh()Uae leaf tier Fifth do. .25 2 100 
Southern armyworm Sixth do. .25 2 100 

p-Nitrobromobenzene Crosa-etriped eabbageworm Fourth do. .25 2 25 
BrC6R4N02 Hawaiian beet webwQ!m Fifth do .. .25 2 100 

Melonworm do. do. .25 2 0 
Southern beet vebworm J'ourth do. .25 2 100 

m,-Nitrochlorobenzene Cowpea weevil • Adult 1 / 2"4' int Jar .25 1 6 
C1C6R4N02 Melonworm Fifth Petri diah .25 2 100 

Southern e.rmyworm Sixth do. .25 2 100 



Table .3. --( Oont inued) 

Compound Ineect Stage!/ J'wnatori• Do1age mxi»on.re Mortality 

Gram, B!l! Percent 

o...Nitrochlorobenzen• Croae-etripe4 eabbagewora fourth Petri dieh 0.25 2 100 
C1c6n4102 Ric• weevil Adult 1/~int Jar .25 1 100 

Southern &rm7WOrm Sixth Petri d11h .25 2 100 

p.Jiitrochlorobenzene Colorado potato beetle J'ourth do. .25 1 100 -. 0106¾•02 Oowpea wee.-1.l Adult 1/2..21nt Jar .25 1 0 
Cro,..,.etr1pe4 cabbageworm rourth Petri 411h .25 2 100 
Southern arm)'WO:rm Sixth '°· .25 2 83 

4-B 1.trodiphen7lamine Colorado potato beetle Fourth do. .25 l 95 
c6B~C6¾H02 

t 
\A> 

~1tro1odobensene doo do. ao. .25 1 100 "' t 

IC6J\li02 Cowpea weevil .A4ult 1/2..:Pint jar .25 1 0 
Croa■-•triped cabbagevorm lourth Petri diah .25 2 100 
Hawaiian beet webworm Fifth do. .25 2 80 
Rice weevil Adult l/2-'2int Jar .25 1 100 

.0039 1 34 

.0156 l 46 

.0625 1 78 
Southern beet webwora 1ourth Petri dieh .25 2 100 

,2_..Jlitroiodobensene Melonworm Fifih 4.o. .25 2 100 
IC6J\B02 Southern armyworm Sixth do. .25 2 37 

■-Jlitrophenyliodo- Oo,i,pea weeT11 Adult l (2..:Pint Jar .25 l 0 
chlori~• Hawaiian beet webworm J'ifth Petri diah .25 2 100 
(N02)C6J\IC12 Rice wee•ll Adult 1 /2,.,;Pint Jar .25 l 60 



Table 3.--(Continued) 

Compound Insect Stage l/ Fumatorium Dosage Expo~ure Mortality 

Grams ~ Percent 
S!_-Nitropbenyliodo- Cowpea weevil Adult l/2.J'int Jar 0.25 l 12 

chloride Hawaiian beet wsbworm Fifth . Petri dish .25 2 100 
( N02)c6H4Ic12 Rice weevil Adult 1/2~int jar .25 l 100 

2-Nitroreaorcinol Greenhouce les.f tier Fif.th Petri dish .25 2 0 
(N02)C6~{ OH)2 SQutbern armyworm Fourth do. .25 2 0 

Southern beet webworm do. do. . 25 2 72 

Fentaerythrityl Croee-atriped eabbageworm Third do~ .25 2 38 
bromide Southern armyworm Fourth do. .25 2 0 
0( CH2Br)4 I 

\.&) 

-p-Phenylenediamine Diamond-back moth do. do. .25 2 27 r 
~C68i+~ Greenhouse leaf tier Fifth do. .25 2 0 

N-Phenyl-1-naphteyl- Colorado potato beetle Fourth do. .25 · 1 90 
amine Melonworm do. do. .25 2 0 

C1JLrNHC6H5 11 

~-Thiocresol Cowpea veev11 Adult 1 /2..;r,1nt jar .25 l 100 
CH3C6H4SH 

E-Thiocyanobromo- Southern armyworm Fourth Petri dish .25 2 100 
benzene 
BrC6H4SCN 



Table 3.--(Continued) 

Compound Insect Stage!/ Fumatorium Dosage ~oaure Mortality 

Grams Daya Percent 

P-Thioeyanoehloro- Co-wpea weevil Adult 1/2~int jar 0.25 1 100 
benzene Cross-striped cabbageworm Fourth Petri dish -~5 2 100 
C106\_SCN Diamondback moth do. do. .25 2 100 

Greenhouse leaf tier Fifth do. .25 2 67 
Rice weevil Adult l /2..:P int jar .25 l 100 

.125 l 100 

.0078 l 100 

.0009 l 92 
Southern armyworm fifth Petri dish .25 2 100 

1,3,5-Tribromobenzene Melonworm Fourth do. .25 2 56 I 
C6H3:Br3 \.) 

...J 
I 

2,6-Xylenol Cowpea weevil Ad.ult 1/2...:Pint jar .~5 1 100 
( C83)2C6H30H Croas-striped cabbageworm Fourth Petri dish -~5 2 100 

Hawaiian beet webworm Fifth do. .25 2 100 
Rice weevil Adult 1 /2.-Pint jar .25 l 95 

.0156 l 100 
• 007g l so 
.0039 l 26 
.0009 l 22 

Southern beet webworm Fourth Petri dieh .25 2 100 
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!able 4 -Compound■ found relat1Tel7 ineffect1Te u fumigant• 

Compound Inaec\ Stage 1/ 

Acetone aemicarbazone Diamondback aoth- lourlh 
( 0~) 2CNNHCOBH2 Greenhoue leaf tier Jifth 

},-lcetox7-2-naphtho1o acid Southern arJl7VOrll lirat 
CH3cooc1oHGOOOH 

p...Aminoasobensene Croaa-atriped cabbagevora Jourth 

06~006~62 Melonworm do . 
Southern arJ17WOra do. 

p--Aminoaso'bensene h7drochlor14e Oroe1-striped cabbagevora do. - O6~B2C6J\B¾•HC1 Southern arayvora 4o. 

3--'ainodibensofuran GreeDhouse leaf tier lifth 
~6~0y6B3IR2 Southern ara,worm Sinh 

4-Aminobiph8J171. Greenhoue leaf tier J'ifth 
C6H5C6¾,1IB.2 Southern armywora Jourth 

jm1~od1phenylamine Greenhouse leaf tier Jifth 
h7drochloride 
(O6~)~.HCl 

alph&--Aniealdoxime Croas-str1pe4 cabbagewora Jounh 
OH3oc6H4CDOH Southern arm)"WOra J'irat 

Ant11monyl f yrogallol Melonvora Jourth 
BOr6a,o SbOB)~ 

Araenic eth7l xanthate Southern arm,vora Jirat 
J.a(c~5ocs2)3 

Barium antimoD.71 tctrate Melonvora J'ourth 
Ba[( Sb0)"4Jii.06]2 

Benzailazine Cross-striped eabbagevorm Third 
o6~CHNNCHC6~ Melonworm Jourth 

Southern armyvorm do. 

!/ Number refer■ to in■tar. 
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Table 4-{ Continued) 

Compound Insect Stage!/ 

Benzopinacol Southern armyvorm Jirat 
(C6Rs) 2C(~H)C{OH)(06B5)2 

~romobenzenesulfonamide do. Sixth 
:BrC6B4S0~2 

~romobenzeneaulfonanilide Colorado potato beetle Fourth 
Br06B4SO~C61is 

p,-'Bromohydrazobenzene Southern armyworm do. 
Br06B4NHNHC685 

H-C~romophenylaulfonyl) Colorado potato beetle do. 
morpholine 
Br06H4SO~(C~CH2)2o 

.2,-0hloroaeetanilide Melonworm do. 
CR300NHC6li4,Cl 

R;-Ohloroacetanilide Southern armyvora do. 
C~COJ1HC684Cl 

,>,,Chlorobenzeneaulfonamide do • do. .... 
ClC6H4S0~2 

Oupferron Greenhouse leaf' tier Jifth 
c6H,W(HO)O~ 

Oyclohexanone semicarbazone Hawaiian beet webworm do. 
068ioNNHCO~ 

H-Cyclohexylp)'Tomucamide Melonworm Fourth 
( °48JO) CONHC68il 

alpha,beta-Dibromo-beta- Croaa-atriped cabbageworm do. 
nitroethylbenzene Southern armyworm do. 
c6~CHBrCH(Br)H02 

3,4-Dichloroacetophenone Melonwora do. 
C12C6HJCOCH3 
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Table 4 -( Continued) 

Compound Ineect Stage !/ 

2,7....Dichlorofluorene Southern armyvorm 11rat 
C1r6HJC~?6~Cl 

Die oramine-T do. do. 
c~c6~SO~Ol2 

2, ~ichloro-4- nitrophenol Greenhouae leaf tier Jitth 
C12C6H2(N02)0H Southern armyvorm lourth 

Southern beet webworm do . 

4,6-Dinitro-2-creeol Colorado pot ato beetle do. 
(N02)2c6~(C~)OH Diamondback moth do. 

Greenhouse l eaf tier J'ifth 
Melonworm 1ourth 
Southern armywora Sixth 

4,6-Dinitro~"cresyl acetate Hawaiian beet webworm l i fth 
(No2>2c6~(C~)OCOC~ Melonworm Jourth 

Southern beet webworm do. 

Dinitro-.2,-oyclohexylpheaol Southern armyworm Sixth 
C61i_iC6N2(N02)20H 

l,g.,J)initronaphthalene do. First 
N02C1oH6N02 

2,4-I>initrophenol Diamondback moth Jourth 
( N02) 2C6HJOH Greenhouse leaf tier fifth 

Sout hern armyworm Jiret 

2.4-Dinitrophenyl acetate 
CH3co2c6~(N02) 2 

do. J ourth 

2,4-Dinitro-6-phenylphenol 
C6H5c6H2(N02)20H 

do. Sixth 

1,4...Dinitroao)iperazine Colorado potato beetle J ourth 
ONN(CH2C~ ~O Greenhouse leaf tier 1H'th 

2,4-Dinitrotoluene Colorado potato beetle J'ourth 
CH3C6~(B02)2 



!able 4 --(Continued) 

CompoUD4 

Diaulfuroue acid, 
i•ntaerythritol, ester of 
[ Os( OCB2) 2 ] 2c 

Dithioonmide 
~C(S)C(S)~ 

l'luorene 
Y6~C~y6~ 

2-ll'luorylamine 
~6,CH2y6H3~ 

p-1ormotolu1de 
- HCO:traC6~CHJ 

2..J'uraldeqde eemiearbazone 
( ~~O)CHNBHCOBH2 

2-1'uranacrylaa1de 
( C4~0)COBH2 
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Insect 

Greenhouse leaf tier 
Imported cabbageworm 
Melonworm 
Southern armyworm 
Southern beet webworm 

Colorado potato beetle 

do. 

Southern arm7Wrm 

do. 

Greenhouse leaf tier 

Greenhouse leaf tier 
Southern arm)'Worm 

Melonworm 

do. 

Hawaiian beet webworm 

Greenhouse leaf tier 
Southern armyvorm 

Stage!/ 

Fifth 
do. 

J'ourth 
do. 

Fifth 

Fourth 

do. 

Sixth 

Fourth 

do. 

Fifth 

do. 
Fourth 

do. 

do. 

J'ifth 

do. 
lourth 
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!able 4 -(Continued) 

Compound. Inaec\ Stage l./ 
3-H7drox7-2-naphthoic ac14 · Cro11-atriped cabbagewora 1ourth 

01oB6(0H)COOH Southern ara~orm - Jir1t 

,2-IodoacetanU ide Colorado potato beetle 1ovth 
o~oo:rrac6l\1 

2-Iodofiuorene Solhern al"ll7WOrm J1r1t 

96~082r6~I 

4..Hethox,-acridone do. do. 
r6Hi..OOC6H3(0tm,)fll 

' 
B-Heteyl-m-acetotoluide Colorado potato beetle lourth 

C~CO!l\CH3)C6Hi.,CH3 

Meth71-2"naphteyl ether do. do. 
C1oH700H3 Croea-atriped cabbagewona do. 

1-Naphth7liaothioc7anate Colorado potato beetle do. 
c1oRrliCS 

,i>:-Witrobenzyl bromide Greenhouae leaf tier 11:tth 
. {B02)C6J\CHz8r Southern arm7Worm Jourth 

pJ'itroiodoaobenzene do • do. 
.... (B'02)06H~IO 

p.Jlitroiodoaobenzene acet&te Melonworm do. 
- . {B02)C6~I{OOOCH

3
)2 

l.Jlitronaphthalene Oross-etriped eabbagevorm do. 

C1oHt02 Southern armyworm Sinh 

lJitro-2-na}hthylamine Southern armyworm Fourth 
C1o¾(N02 ~ 

B.Jlitroaodibenzylamine Colorado potato beetle do. 
c6~cH2N{NO)C~C6~ 
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!able 4 -( Continue4) 

CompoUD.4 Insect Stage!/ 

B.Jlitroaodiphe~lamine Croee-■triped cabbagevol'lll J'ourth 
(C685)~0 Southern &rmJWOl'lll do. 

BJitroao-B-phen7lbeu7laine 
C6BsB(IO)O~C6S, 

Colorado potato beetle Ao. 

beta,Jlitroaoet,rene Southern &rllJVOl'lll Sizth 
C6~CBCBBO 

Pentabromophenol Crose-striped cabbagevora J'ourth 
Jr5060B Melonvona ao. 

Pentachlorophenol Diamon4back moth do. 
C15C60B Greenhouae leaf tier l'1tth 

Hawaiian beet vebwora Ao. 
Southern arm7WOra Sixth 
Southern beet vebwora J'ourth 

Phenasine 
96~llC6J\~ 

Oroea-atripe4 cabbagevora do. 

Phenoat-b1:1n, Southern arm7Worm Sixth 
f6'006H4f 

Phenoxuine do. J'ourth 
96~BBC6'9 

Phthalonitrlle Bavaiian beet vebworm J'ifth 
C6J\( CB)2 Melonvol"ll 1ourth 

Southern beet vebvorm do. 

J)-J>ropionotoluicle Greenhouae leaf tier J'ifth - C~COBBC6~~ Southern &l'll1V01'1l J'ourth 

Prop7l eater of E9-h)'d.rox7- Colorado potato beetle Ao. 
benzoic acid 
HOC6J\COOC3it, 

Bhoclanine Greenhouae leaf tier J'ifth 
fC(S)BHC09H2 Southern armyvorm Jourth 
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!able 4 -( Continued) 

Compound Ineect Stage!/ 

Tetrabromo..o-creaol Hawaiian beet webvona 111th 
:Br 4C6(0HJCHJ Southern arm)'Vora Yourlh 

Southern beet webworm do. 

2, 2, 6, '6, -Tetrameteyl-1- Colorado potato beetle do. 
n1troeo-½1per1done 
cc13>2yc~co~ccca,>2f1o 

Thalloue malonate Southern ara7WOrm Sixth 
O~(C00!1) 2 

Thioaeetanllide cto. do. 
C6HsmICSCHJ 

Thioco\llllarin Diamo~dback moth 1ourth 
96~CHCBC(S)? Greenhouse. leaf tier IU'th 

Southern arm7WOra Suth 

p.-Thiocyanoiodobensene Crose-atriped cabbagewona Jourth - IC6J\SCJI Diemondback moth do. 
Greenhouse leaf tier Jitth 
Southern armyworm lourth 

alph&-Thiotoluamide do. Suth 
06~0820~ 

tTolyl-p-tolueneaulfonamide Calorado potato beetle 1ourth 
CHJC6IiiJ.'S'0~61\CBJ 

2,4,6..Triioclophenol do. do. 
IJ06B20H Oroes-etriped cabbagevora do. 

2,4(6-Trinitro-!!!_-cresol Diamondback moth do. 
· B02)3c6H( C~)( OH) Greenhouae lea! tier iifth 

Bie(2,4,6-trinitrophenyl)amine Colorado potato beetle 1o~h 
((H02)3C682]ifll Cross-striped eabbagevorm do. 

1,1,3..Triphe~~idine Colorado potato beetle do. 
HliC(NHC6~ N 06H5)2 
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!able 4 -( Continued) 

Compound Inaect Stage !/ 

Tria(J>-U1inophe117l)carbinol Greenhouse leaf tier Jifth 
(~061i4)JOOH 

Xanthone Southern arm7W0rm ~Ourth 
9-6ff400C6lf49 

Xantbydrol 
y684CH( OH)C6H49 

do. do. 

H-(2,6.-Jtylyl)formamide 
HCONHC6H3(oH3)2 

Melonworm do. 



Table 5.-Results of tests of certain compounds applied as contact sprays using saponin as an 
emulsifying and wetting agent. Con~entration 8 pounds per 100 gallons unless otherwise indicated 

Compound Insect Stage l/ Applied to - Mortality B%poeure 

-
Percent Daya 

Standard itlsecticide 

Derris, rotenone 4.5% Hawaiian beet webworm Fifth Insect only 4o 2 
Southern army-worm . li'ourth do. 50 2 

Nicotine sulfate 40%.. Y Cabbage aphid Mb:ed Infe•ted plant 100 2 
. . Pea aphid Large do • 100 1 

Squaeh bug Second Inaect only 46 l 

:Benzalaniline Cabbage aphid Mixed Infested plant 98 2 
Hawaiian beet webworm Fifth In■ect only 0 1 
Pea aphid Large Infeated plant 80 l 
Squash bug Second Insect only 15 l 

:e,-:Bromoiodobenzene Hawaiian beet webworm Fifth do. 0 1 
Pea aphid Large lnfeated plant 0 l 
Southern army-worm Fifth Insect only 6 l 
Squa1h bug Second do. 20 l 

2-Bromonaphthalene Cabbage aphid Mixed Inteated plant 100 2 
Hawaiian beet webworm Fifth Inaeot only 0 l 
Pea aphid Large Infested plant 87 1 
Southern armyworm Fourth Insect only 0 2 
Squaah bug Second do. 25 l 

1/ Nufflber refer• to instar or nymphal stage. 

Y ls400 by volume. 

I .::--
?' 



fable 5 .-( Continued) 

Compound Ineeot Stage!/ Applied to - Mortalit7 Xxpoeure 

Percent ~ 
R-Chloroiodobenzene Hawaiian beet webworm Jttth Insect onl7 l/ 0 l 

Pea aphid Large Infeated plant 91 l 
l/ 16 l 

Southern armyworm Fifth Insect onl7 1/ 6 l 
Squash bug Second do. JO l 

2-Cbloronaphthalene Hawaiian beet webworm J'tfth Insect onl7 0 l 
Pea aphid Large Infested plant 75 l 
Squash bug Second Insect onlJ' 0 l 

p,,J)ibromobea1ene Cabbage aphid Mixed Inteated plant 100 2 
Hawaiian beet webworm J'ifth Ineect onl7 6 l J.. Pea ·aphid Large Infe1ted plant 24 l -.a 
Squash bug Second In1ect onl7 0 1 

I 

4,6..Dibromo-.2_-creaol Cabbage aphid Mixed Infested plant 100 2 
Hawaiian beet webworm Jifth Insect onl7 0 l 
Pea aphid Large Infeated plant 85 l 

l/ 35 1 
Southern arm,vorm Fifth Insect only 0 l 
Squaah bug Second do. 13 l 

alpha,beta- Cabbage aphid Mixed Infested plant 100 2 
Dtbromoet~lben1ene Hawaiian beet webworm Fifth Ineect only 0 l 

Pea aphid Large Infeeted plant 50 l 
Southern armyworm Fifth Insect only 0 l 
Squaeh bug Second do. 68 1 

y Concentration of insecticide, 4 pounds per 100 gallons. 



!able 5 _..(Continued) 

Compound Ineect Stage !/ Applied to - Mortalit7 lzponre 

Percent ~ 
alpha,beta,..Dibromo-beta- Hawaiian beet webworm Fifth Insect onl7 l/ 0 1 

nitroeteylbenzene Pea aphid Large Infeated plant 93 1 
l/ 96 1 

Squa1h bug Second Inaect onl7 26 1 

2,6..Dibromo-4-nitrophenol Hawaiian beet webworm Fifth do. 0 1 
Southern armyworm 4o. do. 0 1 

2,5-Dichloroaniline Cabbage aphid Mixed In!eated plant 70 2 
Spirea aphid Large do. o. 2 
Hawai ian beet webwora Jourth Inaect only- 0 2 
Pea aphid Large Infested plant 22 l · I 
Southern armyworm lourth Inaect onl.7 0 2 ~ Squaah bug Second do. 0 1 

4,6-Dinitro-o-creaol Spirea aphid Large · Infeated plant 100 1 - Hawaiian beet webworm Jourth Ineect onl7 0 2 
Pea aphid Large Infested plant 100 1 
Sout hern armywora ·Fourth I-naect onl7 0 2 . 
Southern beet webvorm do . do. 20 2 
Squaeh bu« Second do. 73 1 

2,4-Dinitrophenyl acet ate Hawaiian beet webworm '.rifth Inaeot onl7 l/ 0 1 
Pea aphid Large lnfeeted plant 94 1 

l/100 l 
Squaeh bug Second Ineect onl7 46 1 

2-I odon.aphthalene Hawaiian beet webworm l ifth Insect only 0 1 
Southern armyworm do. do. 0 l 

Footnot es on page 46 and 47. 



Table 5,-( Continued) 

Compound In1ect Stage!/ Applied to - Mortality Sxpoeur• 

Percent ~ 
.2,-Iodonitrobensene Hawaiian beet webworm J'ifth Inaect onl7 l/ 0 l 

Pea aphid Large Infeated plant 85 l 
l/ 4o l 

Squa1h bug Second Ineect only 13 l 

2_.JUtroaniline Hawaiian beet webwora Fifth do. l/ 6 l 
Pea aphid Large Infested plant 100 l 

l/ 90 l 
Squaah bu& Second Inaect onl7 6 l 

~itrobenz7l bromicle Hawaiian beet webworm iifth do. 0 l 
Pea aphid Large Infested plant 30 l 
Southern arm1Worm Fifth Insect onl7 0 l I 

Squa1h bug Second do. 0 l ~ 
I 

o-litrobromobenzene Spirea aphid Large In:teated plan\ 0 2 
Hawaiian beet webworm Fourth Inaect onl7 10 2 
Imported cabbage worm Jifth do. 30 2 
Pea aphid Large Infeated plant 12 l 
Southern arm7WOra fourth Insect only 10 2 
Squa1h bug Second do. 16 1 

p.-litrobromobenzene Oabbage aphid Mixed Infe1te4 plant 5 2 
Hawaiian beet webwora Fifth In1ect only 6 1 
Pea aphid Large In!eeted p~ant 86 l 
Southern armyvorm fourth Insect onl7 6 2 
Squaeh bug Second do~ 5 1 

Footnotes on page 46 and 47. 



Table 5.--( Continued) 

Coapound Insect Stsge lJ Applied to - Mortality Exposure 

Pete(snt ~ 
o...i'itrochlorobanzene Spirea aphid Larg~ Infested plant 0 2 

Hawaiian beet vebvo~~ l'ourth Insect onlr 10 2 
Imported cabbage worm Fifth do. 30 2 
Pea aphid Large Infeeted plant 0 1 
Southern am7WOrm Fourth Inaeet only- 0 2 
Squash bug Seooncl do. 0 1 

Phtbalonitrile Spirea aphid Large Infe1ted plant 0 2 
Hawaiian beet webworm Fourth Insect onl7 0 2 
Pea aphid Large Infested plant 0 1 
Southern 8l'l11'fOl'II Fourth Insect only 0 2 
Southern beet vebwona do. do. ,i 2 .. 
Squaah bug Second do. l '-" 

0 
I 

2,6-X7lenol Cabbage aphid Mixed Infe1ted plant 100 2 
Pea aphid Large do. 5 l 
Squa&h. bug Second Inaect only 0 1 

Footnotes on page 46 and 47. 



Table 6.-nesults of pbytotoxicity tests of various canpoonds applied as sprays to small field 
plots. Concentration of oompound 8 pounds per 100 gallons unless otherwise indicated 

Time 
after 

Insecticide Accessory material Plant sprayed Injury spraying 

Lb. per Days 
100 gal. 

Standard insecticide: Sodium monosulfonate of 2-1/2 Bean Slight 5 
Lead arsenate monobutyldiphenyl Collards None 5 

Swiss dlard Dead spots 2 
Beet None 5 
Pumpkin do. 5 

2-Acetamidofluorene do. 2-1/2 Bean do. 7 
Collards do. 7 
Beet do. . 7 
Swiss chard do. 7 
Pumpkin Slight 4 

Acetone semicsrbazone Dried blood albumin 1/4 Bean Moderate to 2 
severe 

Collards None 5 
Squash do. 10 
Beet do. 10 
Potato do. 10 

I?:-1\minoazobenzene Bentonite 8 Bean do. 10 
hydrochloride Collards do. 10 

Squash Leaves slightly 10 
curled 

Beet None 10 
Potato do. 10 

I 

"' t-' 
I 



Table 6.-(Contimied) 

Time 
after 

Insecticide Acoeeaor., mater 1al Plant sprayed Injmy spr&.71ng 

Lbo ~ !H.!. mm. 
Bent<nite 8 Qui>age None 9 

Beet Moderate c11 ... 4 
coloration 

Bean Slight dia- 9 
coloration 

Squash Severe 4 
Tomato do. 4 
Potato Moderate 4 I 

Vt 
1'.) 

Asobenzene Dried blood all:mm1 D 3/4 Potato lone 10 
I 

Bean do. 10 
Sodium laur.rl sulfate 1/2 Sqmeh do. 10 

Eggplant do. 10 
Beet do. 10 
Tamato do. 10 
Co~ do. 10 

4-Brcnobipheny-1 l/ Sulfcmated castor oil 8 Bean Severe 1 
Collards do. 1 

Diazoazninobenzene Dried blood al bnr1n 3/4 Potato do. s 
do. 3/4 Bean Slip\ s 

Sodium laur.yl sulf'at~ 1/2 $Qua.ab do. 10 
Eggpl&nt do. 10 
Beet . lfoae 10 
Collarda Yell.CJ" epc,te 10 
Pepper laoe 10 

1/ Foor pounds per 100 gall.cma. 



Table 6.-(Continued) 

Time 
after 

Insecticide Accessory mater:ia 1 Plant sprayed Injury sprqing 

Lb.~ 187s 
100 ~-

2, 6-Dibrano-4-· Saponin . 1 Bean Very severe 1 
nit rophenol Collards do. 1 

Squash Killed 1 
Swiss chlrd do. 1 

2,6-Dichloro-4-
nitrophenol Bentonite 4 Bean do. 2 

' Collards do. 2 
Beet do. 2 • 
Swiss chard do. 2 "' 'f Pumpkin do. 2 

4,6-Di.nitro-2_-cresol Sal ium lauryl sulfate 1/4 Bean Very severe 1 
Collards do. 1 

2,4,-DinitropheJiol do. 1/4 Bean Killed 2 
<llcumber do. 2 
Ce.bbage do. 2 
Potato Leaves killed 1 

2,~Dinitropbenyl Sodium monosulfonate 8 Bean Killed 4 
acetate of monobutyl dipheivl Collardts do. 4 

Swiss chard do. 4 
Pumpkin do. 4 

2,4-Dinitro-6- Sodium lauryl sulfate 1/4 Bean Severe 1 
phenyl phenol Collards do. 1 



Table 6.-(Continued) 

Time 
after 

Insecticide Accessory- •ta-1.al Plant sprayed Injury- spt-aying --
~~~ Im!. 
iQQ.ul,. 

l,J.,-.Dinitrosopipel'- Bentonite 8 Bean Hoderate to 9 
azine severe 

Squaeh None 9 
Tomato - do. 9 
C'att,age do. 9 
Beet do~ 9 
Potato do. 9 

1,4-Dipbeo,-l.semi-
I carbazide do. 8 Bean do. 32 "' Potato do. 32 t 

Squash do. 32 
Tana.to do. 32 
Beet do. 32 
Co~larda Slight 32 

2-Fl.uorenol 1/ Sodium lauryl sulfate 1/4 Bean None 5 

2-Fluaeylamine Bentonite a cabbage None 9 
:e~t do. 9 
Tomato do. 9 
Potato Di.scolor&tic:n 9 
Squ88b 1lon, 4 
Bean Dis coloration 9 

Bexacblorophenol Sodium laur.,l sulfate 1/4 Bean Moderate 6 
Coll.arda do. 6 



Table 6.-(Ccntimed) 

Time 
after 

Insecticide Acceesar;y material Plant spra,-ed Injury eprq1ng 

Q?_. l!!E. D!.u. i.QQa.. 
2-Nitroanillne Saponin 1 Bean 110D8 7 

Col.lards Se 6 
Swiaa chard do. 6 
Squash do. 6 

2-Nitrobenzyl 
bromide l/ 

Sodium laur.rl sulfate 1/4 Bean None s 

2-Nitrobranobenzene do. 1/4 Bean do. s I 

"' Collarde do. ' "' I 

p-11troplientl V Sodium J.aur.rl sulfate 1/4 Bean l11Jed 1 -
N-Nitros~l- do. 1/4 do. None s 

amine 

N-Nitroso-lf- Saponin , 1 Bean do. 29 
phenylbenzyl amine Swiss chard Slight 6 

Collards Qllorosia 6 
Squash Slight- 6 

Pentabromopbenol Bentonite 
, 

4 Bean K¢erate s 
Collard8 Rone s 
Swias chard Dead spots s 
Beet llcme 5 
Pumpkin Sewn 5 



Table 6.-( Continued) 

Time 
after 

Inee cti c:i.de Accessory material Plant sprqed Injury aprqing 

Lb,~ Im!. 
JS2.al.· 

Pentachlorophenol Sodium l8l1J71 sulfate 1/4 Bean Very senre 1 
Collards do. 1 

Saponin 1 Squash Killed 1 
Swiss chard do. 1 

Pentaerythrity'l do. • 1 Bean N<me 21 I 
V, 

braid.de Swiss chard do. 21 er 
' Collards do• 21 

~ah Moderate 6 

Phenazine SodiUlll monosulfonate of 
lll0Dobut7l dipbenyl 2-1/2 Bean lllled 2 

Collards Very sewre 4 
Beet Moderate 4 
Swiss chard Killed old leaves 2 
Pumpkin ·lilled 4 

P-Phen7lened1amine Dried blood albmnin 1/4 Bean 8eTere 2 - Collards do. 2 
Squash do. 2 
Beet do. 2 
Potato d~• 2 

Phtbaloni trile Bentonite 8 Bean None 24 
Collards do. 24 
Tan&.to do. 24 
Potato do. 24 
Squash do. 24 
Beet do. 24 



Table 6.-(Continued) 

Time 
after 

Insecticide Accessory material Plant sprayed Injury spraying 

~.~ Days 
!QQ_gal. 

Tetrabromo-g_-cresol Saponin 1 Bean do. 21 
Collards do. 21 
Squash do. 21 
Swiss chard do. 21 

Tbiocoumarin Sodium lauryl sulfate 1/4 Bean Severe 6 
Collards do. 6 

Dried blood albumin 1/4 Bean do. 2 
Collards None 10 I 

V, 

Squash Moderate 2 ~ 
I 

Beet do. 2 
Potato Severe 2 

£"'Thiocyanobromo- Sodium lauryl sulfate 1/4 Bean Leaves killed 1 
benzene Collards do. 1 

Tris(p-arninophenyi) Saponin 1 Collards None 10 
caroinol Swiss chard Severe 3 

Squash Slight 3 

Xanth;ydrol Bmtorii te 8 Bean Severe 2 
Squash do. 2 
Potato do. 2 
Beet Spot bum 10 
Collards Moderate to 3 

severe 
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